Near-Field diffraction of spin waves by Vlaminck, Vincent et al.
HAL Id: hal-02310439
https://hal.archives-ouvertes.fr/hal-02310439
Submitted on 11 Oct 2019
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Near-Field diffraction of spin waves
Vincent Vlaminck, Nicolas Loayza, Vincent Castel, Daniel Stoeffler, Matthieu
Bailleul, Benjamin Youngfleisch, Axel Hoffmann
To cite this version:
Vincent Vlaminck, Nicolas Loayza, Vincent Castel, Daniel Stoeffler, Matthieu Bailleul, et al.. Near-
Field diffraction of spin waves. Colloque Louis Néel XIX, May 2019, Toulouse, France. 2019. ￿hal-
02310439￿
Motivations
► Shaping spin wave beams in continuous layers 
From special design of constricted microwave antennae [1-3]
► Diffraction model for all spin wave modes
Analytical understanding of the spin wave interference 
mechanisms from Fresnel’s near-field diffraction [3]
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► Anisotropic dispersion 
Each direction (qk) corresponds to a distinct k [4] 
Conclusions
► Excellent agreement between a Fresnel approach and micromagnetic simulations for MSFVW
► Spin wave spectroscopy in continuous layers possible with sharply constricted antenna 
► Near-field diffraction model for in-plane modes to be validated with micromagnetic simulations
MuMax 3
Fresnel model
f=5.15GHz - µ0Hext=308mT
kres = 6,17 rad/µm - Latt=13,8µm  
MuMax 3
f=5.25GHz - µ0Hext=308mT
Fresnel model
kres = 7,98 rad/µm - Latt=14,5µm  
► Diffraction of isotropic circular waves (from 3 rectangular apertures) 
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► Spin wave spectroscopy in continuous YIG films  
No need to structure a spin wave guide
► Discrete mapping of MSFVW modes
Via inductive technique with a smaller probe [3]
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► Both hin and hout excites spin waves [5]
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Isotropic out-of-plane modes (MSFVW) [3]
Near-field diffraction model for in-plane modes
► In-plane modes diffraction pattern adapted from Eq. 34 of [6]
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𝜇 0𝐻𝑒𝑥𝑡 = 308 𝑚𝑇
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tYIG = 30 nm ; µ0Ms=196mT ; µ0HK=60mT  
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